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DETAILED ACTION 
Election/Restrictions 

Newly submitted claim 16 is directed to an invention that is independent or 
distinct from the invention originally claimed for the following reasons: claim 16 is 
dependent upon originally restricted and withdrawn claim 9, wherein claim 9 is an 
independent classification of invention from elected claims 1-8 (and now newly added 
claim 17) and therefore lacks unity of invention. More particularly, claims 9-16 require a 
search within classification 29, subclass 729+ which is not required for the search of 
elected claims 1-8 and 17 within class 228, subclass 259. 

Since applicant has received an action on the merits for the originally presented 
invention, this invention has been constructively elected by original presentation for 
prosecution on the merits. Accordingly, claim 16 is withdrawn from consideration as 
being directed to a non-elected invention. See 37 CFR 1.142(b) and MPEP § 821.03. 

The examiner reminds that Applicant's election with traverse of claims 1-8 in the 
reply filed on April 17, 2006 was acknowledged. The new traversal (filed February 8. 
2007 and September 27, 2006) is on the ground(s) that the examiner should rejoin the 
non-elected claims as that they have been amended to apply dependence upon elected 
claim 1 (see page 1 1 of the response filed September 27, 2006). This is not found 
persuasive because claims 9-15 and newly added claim 16 remain within a different 
classification of invention and therefore lack unity of invention with respect to the 
elected claims 1-8. Particularly, claims 9-16 require a search within classification 29, 
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subclass 729+ which is not required for the search of elected claims 1-8 and 17 within 
class 228, subclass 259. Applicant has merely amended the preamble of the claim to 
claim dependence upon a completely different class of invention as that the body of the 
non-elected claims still regard to a solder bump forming apparatus and not to a solder 
bump forming method as applicant alleges. 

The requirement is still deemed proper and is therefore made FINAL. 

Claim Rejections - 35 (JSC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

Claims 1-5, 7, and 17 are rejected under 35 U.S.C. 103(a) as being unpatentable 
overZakel (US 6,070,788). 

With respect to claims 1-3 and 17, Zakel discloses a solder layer on a solder 
screen inside a medium and "above" the substrate, "where the application of the solder 
onto the terminal faces is effected in a sedimentary manner by means of a screen 
discharge consisting of solder particles" (col. 3, lines 7-11). Zakel further discloses the 
sedimentary precipitation of the solder particles on the terminal faces also enables a 
wetting of irregular surfaces (col. 3, lines 11-14). Zakel's figures 3a to 3c show a 
method in which a solder layer (16) is disposed on a solder screen (15) in the bath (11), 
which is tempered to a temperature above the melting temperature of the highest- 
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melting solder component (col. 5, lines 34-38; hence clearly disclosing a method of 
melting the solder). Zakel teaches discharging a screen of solder particles (17) via 
gravity through the bath (11) onto the surface of the substrate (12) disposed below the 
solder screen (15) in the bath (11) (FIG. 3b) (col. 5, lines 39-42). Moreover, Zakel 
discloses the formation of solder bumps (14) from the sediment-like deposits of the 
solder particles (17) on the pads (13) (col. 5, lines 46-48). Zakel teaches the use of 
liquid organic substances, such as mineral oil or paraffin, and discloses the importance 
at a specific soldering temperature for a specific substance used as a medium to have a 
temperature equal to or above the melting temperature of the highest-melting solder 
component and that it is particularly advantageous to tune the pairing of solder 
components and medium in a suitable manner to one another (col. 4, lines 37-44). 
Zakel discloses selective soldering on a substrate having wettable and non-wettable 
sub-surfaces so that there is adhesion of the solder material only on the wettable 
surfaces so that the solder material in the medium is not repelled by the non-wettable 
sub-surfaces (col. 2, lines 30-35). Furthermore, Zakel teaches that the respective 
wettability of the sub-surfaces may be adjusted for example by means of a suitable 
surface design (col. 2, lines 35-37), Zakel applies a solder resist onto the substrate 
surfaces and leaves wettable sub-surfaces exposed (col. 2, lines 39-41). Also, Zakel 
discloses thickening of the solder bumps via "solder reflow" in the region of the pads 
(13), while at the same time the remaining surface regions of the substrate (12) repel 
the remaining molten solder particles which collect at the bottom (113) of the bath (11) 
(col. 6, lines 39-46). Zakel teaches discharging a screen of solder particles (17) via 
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gravity through the bath (11) onto the surface of the substrate (12) disposed below.the 
solder screen (15) in the bath (11) (FIG. 3b) (col. 5, lines 39-42). Therefore, by a forced 
"plunge" or a gravitational drop, it is implied that there is a "specific range" within with 
the particle falls (col. 5, lines 38-48). Zakel also discloses the use of a gold-tin solder 
alloy (col. 4, lines 30-34 and col. 5, lines 21-25); therefore, encompassing the broad 
claim limitation for covering the metal film with gold. However, Zakel lacks specific 
disclosure of the size range of solder particles within 3 to 15 micron in diameter; but, 
Zakel teaches a fine-grained solder alloy structure to be an art recognized result 
effective variable depending on the type of material to be used. It would have been 
obvious to one having ordinary skill in the art at the time of the invention was made to 
modify the invention of Zakel to include the instantly claimed ranges in order to enable 
the formation of binary, ternary or more complex solder alloys, the composition of which 
is precisely adjustable so as to result in formation of a correspondingly fine-grained, 
homogeneous structure of the solder alloy (Zakel, col. 4, lines 14-25 and col. 5, lines 
17-20). That is it would have been obvious to one of ordinary skill in the art at the time 
of the invention to choose the instantly claimed ranges through process optimization, 
since it has been held that there are general conditions of a claim are disclosed in the 
prior art, discovering the optimum or workable ranges involves only routine skill in the 
art. See In re Boesch . 205 USPQ 215 (CCPA 1980). 

Regarding claims 4, 5, and 7, Zakel discloses a solder layer on a solder screen 
inside a medium and "above" the substrate, "where the application of the solder onto the 
terminal faces is effected in a sedimentary manner by means of a screen discharge 
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consisting of solder particles" (col. 3, lines 7-11). Zakel further discloses the 
sedimentary precipitation of the solder particles on the terminal faces also enables a 
wetting of irregular surfaces (col. 3, lines 11-14). Zakel's figures 3a to 3c show a 
method in which a solder layer (16) is disposed on a solder screen (15) in the bath (11), 
which is tempered to a temperature above the melting temperature of the highest- 
melting solder component (col. 5, lines 34-38; hence clearly disclosing a method of 
melting the solder). Zakel teaches discharging a screen of solder particles (17) via 
gravity through the bath (11) onto the surface of the substrate (12) disposed below the 
solder screen (15) in the bath (11) (FIG. 3b) (col. 5, lines 39-42). Moreover, Zakel 
discloses the formation of solder bumps (14) from the sediment-like deposits of the 
solder particles (17) on the pads (13) (col. 5, lines 46-48). Zakel teaches the use of 
liquid organic substances, such as mineral oil or paraffin, and discloses the importance 
at a specific soldering temperature for a specific substance used as a medium to have a 
temperature equal to or above the melting temperature of the highest-melting solder 
component and that it is particularly advantageous to tune the pairing of solder 
components and medium in a suitable manner to one another (col. 4, lines 37-44). 
Zakel discloses tempering of the medium to boiling temperature it is ensured that there 
is a homogenous temperature distribution in the bath, resulting in the formation of a 
correspondingly fine-grained, homogeneous structure of the solder alloy (coL 4, lines 
17-22). Zakel teaches a medium that creates an inert environment that enables a re- 
melting of the solder components into an alloy in a reductive environment (col. 4, lines 
2-4). Zakel also discloses the use of liquid organic substances, such as mineral oil or 
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paraffin, and discloses the importance at a specific soldering temperature for a specific 
substance used as a medium to have a temperature equal to or above the melting 
temperature of the highest-melting solder component and that it is particularly 
advantageous to tune the pairing of solder components and medium in a suitable 
manner to one another (col. 4, lines 37-44). The examiner notes that the medium of 
glycerol utilized by Zakel is an organic fatty acid. However, Zakel lacks specific 
disclosure of the size range of solder particles within 3 to 15 micron in diameter; but, 
Zakel teaches a fine-grained solder alloy structure to be an art recognized result 
effective variable depending on the type of material to be used. It would have been 
obvious to one having ordinary skill in the art at the time of the invention was made to 
modify the invention of Zakel to include the instantly claimed ranges in order to enable 
the formation of binary, ternary or more complex solder alloys, the composition of which 
is precisely adjustable so as to result in formation of a correspondingly fine-grained, 
homogeneous structure of the solder alloy (Zakel, col. 4, lines 14-25 and col. 5, lines 
17-20). That is it would have been obvious to one of ordinary skill in the art at the time 
of the invention to choose the instantly claimed ranges through process optimization, 
since it has been held that there are general conditions of a claim are disclosed in the 
prior art. discovering the optimum or workable ranges involves only routine skill in the 
art. See In re Boesch . 205 USPQ 215 (CCPA 1980). 

Claims 1-5, 7-8, and 17 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Zakel (US 6,070,788) in view of Schwiebert et al. (US 5,880,017). 
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With respect to claims 1-3 and 17, Zakel discloses a solder layer on a solder 
screen inside a medium and "above" the substrate, "where the application of the solder 
onto the terminal faces is effected in a sedimentary manner by means of a screen 
discharge consisting of solder particles" (col. 3, lines 7-11). Zakel further discloses the 
sedimentary precipitation of the solder particles on the terminal faces also enables a 
wetting of irregular surfaces (col. 3, lines 11-14), Zakel's figures 3a to 3c show a 
method in which a solder layer (16) is disposed on a solder screen (15) in the bath (11), 
which is tempered to a temperature above the melting temperature of the highest- 
melting solder component (col. 5, lines 34-38; hence clearly disclosing a method of 
melting the solder). Zakel teaches discharging a screen of solder particles (17) via 
gravity through the bath (11) onto the surface of the substrate (12) disposed below the 
solder screen (15) in the bath (11) (FIG. 3b) (col. 5, lines 39-42). Moreover, Zakel 
discloses the formation of solder bumps (14) from the sediment-like deposits of the 
solder particles (17) on the pads (13) (col. 5, lines 46-48). Zakel teaches the use of 
liquid organic substances, such as mineral oil or paraffin, and discloses the importance 
at a specific soldering temperature for a specific substance used as a medium to have a 
temperature equal to or above the melting temperature of the highest-melting solder 
component and that it is particularly advantageous to tune the pairing of solder 
components and medium in a suitable manner to one another (col. 4, lines 37-44). 
Zakel discloses selective soldering on a substrate having wettable and non-wettable 
sub-surfaces so that there is adhesion of the solder material only on the wettable 
surfaces so that the solder material in the medium is not repelled by the non-wettable 
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sub-surfaces (col. 2, lines 30-35). Furthermore, Zakel teaches that the respective 
wettability of the sub-surfaces may be adjusted for example by means of a suitable 
surface design (col. 2, lines 35-37). Zakel applies a solder resist onto the substrate 
surfaces and leaves wettable sub-surfaces exposed (coL 2, lines 39-41). Also, Zakel 
discloses thickening of the solder bumps via "solder reflow" in the region of the pads 
(13), while at the same time the remaining surface regions of the substrate (12) repel 
the remaining molten solder particles which collect at the bottom (113) of the bath (11) 
(col. 6, lines 39-46). Zakel teaches discharging a screen of solder particles (17) via 
gravity through the bath (11) onto the surface of the substrate (12) disposed below the 
solder screen (15) in the bath (11) (FIG. 3b) (col. 5, lines 39-42). Therefore, by a forced 
"plunge" or a gravitational drop, it is implied that there is a "specific range" within with 
the particle falls (col. 5, lines 38-48). Zakel also discloses the use of a gold-tin solder 
alloy (col. 4, lines 30-34 and col. 5, lines 21-25); therefore, encompassing the broad 
claim limitation for covering the metal film with gold. However, Zakel lacks specific 
' disclosure of the size range of solder particles within 3 to 15 micron in diameter. 
Schwiebert et al. disclose a reflowed ball diameter via the equation listed in column 6, 
lines 1-5. Hence, dependent upon the diameter of the wettable bump limiting metal (d) 
and the final solder bump height (h) (Schwiebert et al., col. 5. lines 30-36), the diameter 
(D) of the reflowed ball can be determined. Schwiebert et al. equation is therefore 
relevant for all possible combinations of these features and further encompasses 
Applicant's claim of a specific range between 3 and 15 microns. Schwiebert et al. also 
disclose a metal film covered with gold (Schwiebert et al., col. 4, lines 66-67). Thus, it 
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would have been obvious to one of ordinary skill in the art at the time of the invention to 
modify the invention of Zakel to include the solder particle diameter equation of 
Schwiebert et al. in order to maximize the metal content of the particle while minimizing 
the oxide content of the particle (Schwiebert et al., col. 8, lines 41-44). 

With respect to claims 4, 5, and 7. Zakel discloses a solder layer on a solder 
screen inside a medium and "above" the substrate, "where the application of the solder 
onto the terminal faces is effected in a sedimentary manner by means of a screen 
discharge consisting of solder particles" (col. 3, lines 7-11). Zakel further discloses the 
sedimentary precipitation of the solder particles on the terminal faces also enables a 
wetting of irregular surfaces (col. 3, lines 11-14). Zakel's figures 3a to 3c show a 
method in which a solder layer (16) is disposed on a solder screen (15) in the bath (11), 
which is tempered to a temperature above the melting temperature of the highest- 
melting solder component (col. 5, lines 34-38; hence clearly disclosing a method of 
melting the solder). Zakel teaches discharging a screen of solder particles (17) via 
gravity through the bath (11) onto the surface of the substrate (12) disposed below the 
solder screen (15) in the bath (11) (FIG. 3b) (col. 5, lines 39-42). Moreover, Zakel 
discloses the formation of solder bumps (14) from the sediment-like deposits of the 
solder particles (17) on the pads (13) (col. 5, lines 46-48). Zakel teaches the use of 
liquid organic substances, such as mineral oil or paraffin, and discloses the importance 
at a specific soldering temperature for a specific substance used as a medium to have a 
temperature equal to or above the melting temperature of the highest-melting solder 
component and that it is particularly advantageous to tune the pairing of solder 
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components and medium in a suitable manner to one another (col. 4. lines 37-44). 
Zakel discloses tempering of the medium to boiling temperature it is ensured that there 
is a homogenous temperature distribution in the bath, resulting in the formation of a 
correspondingly fine-grained, homogeneous structure of the solder alloy (col. 4, lines 
17-22). Zakel teaches a medium that creates an inert environment that enables a re- 
melting of the solder components into an alloy in a reductive environment (col. 4, lines 
2-4). Zakel also discloses the use of liquid organic substances, such as mineral oil or 
paraffin, and discloses the importance at a specific soldering temperature for a specific 
substance used as a medium to have a temperature equal to or above the melting 
temperature of the highest-melting solder component and that it is particularly 
advantageous to tune the pairing of solder components and medium in a suitable 
manner to one another (col. 4, lines 37-44). The examiner notes that the medium of 
glycerol utilized by Zakel is an organic fatty acid. However, Zakel lacks specific 
disclosure of the size range of solder particles within 3 to 15 micron in diameter. 
Schwiebert et al. disclose a reflowed ball diameter via the equation listed in column 6, 
lines 1-5, Hence, dependent upon the diameter of the wettable bump limiting metal (d) 
and the final solder bump height (h) (Schwiebert et al., col. 5, lines 30-36), the diameter 
(D) of the reflowed ball can be determined. Schwiebert et al. equation is therefore 
relevant for all possible combinations of these features and further encompasses 
Applicant's claim of a specific range between 3 and 15 microns. Thus, it would have 
been obvious to one of ordinary skill in the art at the time of the invention to modify the 
invention of Zakel to include the solder particle diameter equation of Schwiebert et al. in 
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order to maximize the metal content of the particle while minimizing the oxide content of 
the particle (Schwiebert et al., col. 8, lines 41-44). 

With respect to claim 8, the teachings of Zakel and Schwiebert et al. are the 
same as relied upon in the rejection of claim 4. Furthermore, Zakel discloses the 
surface of a substrate (12) having a solder bump distribution (27) of individual, 
meniscus-like solder bumps (14), which have been formed by wetting on the circular 
pads (Zakel, col. 6, lines 47-51). See figure 6. Zakel lacks disclosure of the dimensions 
of each solder bump with relation to the distance between each bump or pad on the 
substrate. Figure 1 B of Schwiebert et al. show the diameter (D) of the solder bump is 
smaller than the distance (p) between each solder bumps center. Furthermore, 
Schwiebert et al. disclose creating fine pitches corresponding to the center-to-center 
distance between each wettable pad (Schwiebert et al., col. 5, lines 4-7). Schwiebert et 
al. table (col. 5-6) shows that the distance (p) is always greater than the diameter (D) in 
three different examples. Also, Schwiebert et al. lists many properties and their specific 
formula's for the dimensions and spacing of the solder bumps on the substrate 
(Schwiebert et al.. col. 5-6). Thus, it would have been obvious to one of ordinary skill in 
the art at the time of the invention to modify the invention of Zakel to include the spacing 
requirements of Schwiebert et al. in order to form an efficient flip-chip because of its 
small size and smallest interconnect option (Schwiebert et al., col. 1, lines 42-44) and 
further to obtain a low cost, high volume method of producing and assembling 
integrated circuits (Schwiebert et al., col. 1, lines 20-23). 
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Claim 6 is rejected under 35 U.S.C. 103(a) as being unpatentable over Zakel (US 
6,070,788) as applied to claim 4 above, and further in view of Degani et al. (US 
5,125,560). 

The teachings of Zakel are the same as relied upon in the rejection of claim 4. 
Zakel teaches a medium that creates an inert environment, which enables a re-melting 
of the solder components into an alloy in a reductive environment (Zakel, col. 4, lines 2- 
4). However, Zakel lacks disclosure of the inert liquid specifically containing a flux for 
the same purpose. Degani et al. disclose utilizing fluxes in a vehicle such as 
polyethylene glycol with an organic acid such as rosin or abietic acid (Degani et al., col. 
2, lines 41-46). Furthermore, Degani et al. disclose the flux being a vehicle and an acid, 
where the vehicle is typically a liquid solvent (col. 3, lines 38-39). It would have been 
obvious to one of ordinary skill in the art at the time of the invention to modify the 
invention of Zakel to include the disclosure of Degani et al. in order to produce removal 
of the oxide from the solder bump at reflow temperature (Degani et al., col. 3, lines 39- 
42). 

Claim 6 is rejected under 35 U.S.C. 103(a) as being unpatentable over Zakel (US 
6,070,788) and Schwiebert et al. as applied to claim 4 above, and further in view of 
Degani etal. (US 5,125,560). 

The teachings of Zakel and Schwiebert et al. are the same as relied upon in the 
rejection of claim 4. Zakel also teaches a medium that creates an inert environment, 
which enables a re-melting of the solder components into an alloy in a reductive 
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environment (Zakel, col. 4, lines 2-4). However, Zakel and Schwiebert et al. lack 
disclosure of the inert liquid specifically containing a flux for the same purpose. Degani 
et al. disclose utilizing fluxes in a vehicle such as polyethylene glycol with an organic 
acid such as rosin or abietic acid (Degani et al., col. 2, lines 41-46). Furthermore, 
Degani et al. disclose the flux being a vehicle and an acid, where the vehicle is typically 
a liquid solvent (col. 3, lines 38-39). It would have been obvious to one of ordinary skill 
in the art at the time of the invention to modify the invention of Zakel to include the 
disclosure of Degani et al. in order to produce removal of the oxide from the solder 
bump at reflow temperature (Degani et al., col. 3. lines 39-42). 

Response to Arguments 

Applicant's arguments filed September 27, 2006 have been fully considered but 
they are not persuasive. 

Applicant argues that Zakel does not teach or suggest the diameter of the solder 
particles, much less the range of the solder fine particles being with 3 to 15 micron in 
diameter (page 9). The examiner first notes the new rejection of record above with 
regard to this new feature of the claim language after amendment. Furthermore, the 
examiner disagrees that Zakel does not suggest the diameter of the solder particles and 
points the applicant to the rejection above for a more detailed explanation of the 
features of Zakel which suggest this feature. 

In response to applicant's argument that the references fail to show certain 
features of applicant's invention, it is noted that the features upon which applicant relies 
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(i.e., "a classification process can be performed based on the falling speed differences 
of the solder fine particles" and "there is no need to pass the particles through a screen" 
(page 9)) are not recited in the rejected claim(s). Although the claims are interpreted in 
light of the specification, limitations from the specification are not read into the claims. 
See In re Van Geuns, 988 F.2d 1181, 26 USPQ2d 1057 (Fed. Cir. 1993). The examiner 
further notes that regardless of addition features taught or suggested by the prior art of 
record, the claim cannot be found allowable when the prior art teaches, discloses, 
and/or suggests all of the claimed limitations of the instant invention. Applicant then 
argues features of the instant invention which are novel in comparison with the prior art 
of record (see last paragraph on page 9). The examiner notes that while these 
arguments may be valid, they are not claimed within the instant claims and are not 
relevant to the discussion of rejection of the claims based on the instantly broad claim 
language. 

Applicant argues the merits of claim 4 for the same reasons argued with respect 
to claim 1 (page 10). The examiner points the applicant to the new rejection of record 
above, after amendment to the claim language and disagrees with the applicant's 
arguments for all of the same reasons as discussed above. 

The applicant then argues that claims 6 and 8 should be allowable based on their 
dependency on claim 4 (page 10). The examiner disagrees for all of the same reasons 
discussed above for claims 1 and 4. 
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Applicant also argues the restriction requirement based on the new amendments 
to the previously withdrawn claims (page 11). The examiner disagrees and points the 
applicant to review the response in the Election/Restriction section above. 

Conclusion 

Applicant's amendment necessitated the new ground(s) of rejection presented in 
this Office action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP 
§ 706.07(a). Applicant is reminded of the extension of time policy as set forth in 37 
CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1.136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the date of this final action. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Rachel E. Beveridge whose telephone number is 571- 
272-5169. The examiner can normally be reached on Monday through Friday, 9 am to 
6 pm. 
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If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Patrick Ryan can be reached on 571-272-1292. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

reb ^ ^ ^ 
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